553rd MEETING, LONDON 75 in aggregation of some of the enzyme. This has previously been suggested to take place in the housefly, Musca vicina (Ohnishi, 1958) and the blowfly, Calliphora (Mum & Bufton, 1973). When gels of the 50 %-satd. fraction were incubated with tyrosine (0.002~) only one band of activity was discernible and this corresponded to the slowest running catecholase band (Fig. le) . The result shows that there may be at least two catecholases and one tyrosinase of a molecular size that allows their inclusion in a 5 % polyacrylamide gel.
larvae of the fleshfly Sarcophaga peregrinu (Ohtaki & Williams, 1970; Ohtaki et al., 1968) and in fat-body homogenates from Calliphoru larvae (Karlson & Bode, 1969) , whereas rapid inactivation of p-ecdysone has been demonstrated in Calliphora pupae (Galbraith et al., 1969~) and in Calliphora larval fat-body homogenates (Heinrich & Hoffmeister, 1970) . In the blowfly, a-and 8-ecdysones have been shown to be metabolized to their 3-dehydro products as well as to more polar metabolites (Karlson et al., 1972; Karlson & Koolman, 1973) . In a number of insects the more polar, biologically inactive metabolites have been shown to be conjugates of sulphate or glucose with the hormone (Heinrich 8c Hoffmeister, 1970; King, 1972; Thompson et al., 1972; Karlson & Koolman, 1973; Watkinson & Clarke, 1973; Hoffman et al., 1974) .
In the present work we have examined the metabolism of /l-[3H]ecdysone during the Iate Iarval-early pupal stage of the blowfly in vivo and in vitro. Seven-day larvae were injected with 1 pg of /3-5-[3H]ecdysone, sp. radioactivity 7.5 mCi/mmol (prepared by Vol. 3 equilibration of B-ecdysone with methanolic K2C03 containing 3H20) and left for 20h at which time they had all pupated. The pupae were divided into two equal groups and one group was homogenized with ethanol. The pupae in the other group were dissected to remove the Malpighian tubules and ethanol extracts were also made of these and of the rest of the pupal tissue. The ethanol extracts were centrifuged, and the supernatants evaporated to dryness. The residue was shaken with aq. 80% methanollight petroleum (1 : 1, v/v) and the aqueous-methanol phase was evaporated to dryness. The residue was dissolved in a small volume of methanol and subjected to thinlayer chromatography with chloroform-ethanol (2: 1, v/v) as solvent. The plates were scanned for radioactivity and its distribution is shown in Fig. 1 . The radioactivity in peak IV coincided with authentic 8-ecdysone and from their chromatographic behaviour and the results of other workers (Karlson & Koolman, 1973 ) the radioactive materials in peaks I, I1 and I11 would be expected to be polar metabolites of 8-ecdysone. The material in peak I was rechromatographed in butanol-acetic acid-water (4: 1 : 1, by vol.) to give one major and two minor components. When the major component was incubated with sulphatase at pH6.0,P-ecdysone was produced, and it was concluded that peak I consisted mainly of a conjugate of 8-ecdysone with sulphate. Fig. 1(b) shows that this conjugate was the main, if not the only, metabolite present in the Malpighian tubules. Another sample of the material at the origin was acetylated under conditions expected to give Becdysone triacetate (Galbraith & Horn, 1969) . Excess of pyridine and acetic anhydride I I I m Ip Fig. 1 . Thin-layer radiochromatograms of ethanol extracts of Calliphora pupae Late-third-instar Calliphora larvae were injected with 8-[3H]ecdysone and 20h later, by which time all the larvae had pupated, the pupae were divided into two groups and treated as described in the text. were removed and the residue was treated with sulphatase. An ethyl acetate extrate of this solution gave the radiochromatogram shown in Fig. 2 . The major labelled product had the same RF value as B-ecdysone 2,3-diacetate indicating that the sulphate moiety was conjugated at the C-22 position. Smaller peaks coincided with the 2,22-and 3,22-diacetates and the triacetate, indicating the occurrence of the B-ecdysone 3-sulphate, B-ecdysone 2-sulphate and other esters. The 2,3-diacetate was removed from the plate and recrystallized with unlabelled material to constant specific radioactivity.
In other experiments Malpighian tubules, fat-body, gut, muscle and haemolymph were isolated from early pupae and incubated with fi-[3H]ecdysone in Ringer solution containing streptomycin sulphate for 20 h at 30°C. The flask contents were homogenized with ethanol, centrifuged, and the dried extracts treated as above. The radiochromatograms indicated that whereas fat-body and haemolymph extracts contained polar metabolites (peaks I, I1 and 111, Fig. 1 ) in relatively low yield, the Malpighian-tubule extract showed one contrastingly large peak for conjugate material at the origin (peak I).
Treatment of this material with sulphatase gave fi-ecdysone.
These results in uioo and in oitro show that at the late larval-early pupal stage the Malpighian tubules not only concentrate B-ecdysone sulphates but also have the ability to synthesize these conjugates. The major conjugate is B-ecdysone 22-sulphate. This is the appropriate product not only to deactivate B-ecdysone, since the 22-hydroxyl group is essential for activity, but also to conserve the intact steroid since the side chain cannot now be easily removed by oxidation (Galbraith et al., 1969~) .
Further experiments need to be carried out to see whether, as pupation proceeds, these conjugates might be converted back into 8-ecdysone and re-utilized during development of the pharate adult. If this were the case it would signify a useful economy of the hormone.
